■vwturoo/ 1 inie://u:\uocuments ano Settinqs\ev ai"^ : > fsktop\DocsforAJ\WO04018671.cpc1 



Page 1 of 118 



(19) ttffttttBftitittll 

(43)BRS^BBB 
2004 ^3^4 B (04.03.2004) 




PCT 



i inn iDfim d iiim nin iiqi iioi mi i d ri urn nm iini nn] iiiii oil iiiiiq iiii dii fin 

(10) SIS^BBff ^ 
WO 2004/018671 Al 



(51) BB&*#fr#S 7 : C12N 15/09, C07K 14/35, C12N 1/21, 
C07K 19/00, C12Q 1/02, G01N 21/78, 21/64 



(21) sssasis^: 

(22) EKtfjEiB: 

(25) BRHM<D*B: 

(26) mm / jkm<Dsmi 

(30) S5te*fx-*: 
t#H2002-243337 
$#812002-243338 
f$H2002-274266 
f#S@2002-280118 



PCT/JP2003/010628 
2003 *£8 £ 22 0 (22.08.2003) 



2002 ^8 £23 0 (23.08.2002) JP 

2002 ^8^23 0(23.08.2002) JP 

2002 *P9 £ 20 0 (20.09.2002) JP 

2002 ^9 £26 0 (26.09.2002) JP 



i (71) UPA(#E£R*<£T(D*i£@lcolM:j: Mitm 

i W&m (RIKEN) [JP/JP]; T351-0198 fiJSSft IP* rfr Jfi 
! 1R 2 # 1 # Saitama (JP). **a£ttE^±fe^?3f?SBr 
(MEDICAL & BIOLOGICAL LABORATORIES CO., 
LTD.) [JP/JP]; T 460-0002 g»S «*MffT*B 2l0 
ft 3 TB 5 S 1 0# ttSS*A(Drt ejl/ 5 F Aichi 
OP). 

(72) *W#;fccfci; 

(75) ^W#/fflKIA (*BICOtNTO^j: SJBS »4 
(MIYAWAKI^tsushi) [JP/JP]; t 351-0198 «SSi ffl 
«m fcft 2 S 1 jUb¥BFXffiA Saitama (JP). £ 
@ (ANDO,Ryoko) [JP/JP]; t 175-0094 $£C& 

*SE^iiiTa28Si2# j» aaAEm^ • 

5? ft Tokyo (JP). S 



(KARASAWA^atoshi) [JP/JP]; =f 396-0002 # 

jz^&Rmttm 1063-103 

E5*£1Sl3*8r3£jS #SiWSe^f ft Nagano (JP). #3 ft 

08 (MIZUNOjaideaki) [JP/JP]; =f 351-0198 

ftrfr fc!R2S 1 «aib9BF«HrA Saitama (JP). 

(74) «SA: ttflFSSttAttKVSRIf^ *X (SIKS & 
CO.); T 104^0031 Sm» + ft B ««- T B 8»7f 
S<S 0 5S If Jb 8 Pg Tokyo (JP). 

(81) f B Aj: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 

BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DB, DK, 
DM, DZ, EC, EE, BS, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, m IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, 
SL, SY, TJ, TM, TN, TR, IT, TZ, UA, UG, US, UZ, VC, 
VN, YU,ZA,ZM,ZW. 

(84) Jt£B(j£iaj: ARIPO (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), IL— ^ S/Tt#fiF (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (#1* (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NB, SN, TD, TG). 

mam*®-. 

2S:^3-K&tfffia>KSi^ixrtt, fcmftmtiz 



^ (54) Title: CHROMOPROTEIN AND FLUOROPROTEINS 

vo (54) a§e^o«»: &mm&n&ifmftm&m 
oc 
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^ (57) *»W0)BW« % 
Q'fV^rV^V^ (Anthopleura 



geoffroyi) 



inornata) <D#&£%? SfeSSlSeK* MtflC t (Trachyphyllia 

ar/TifS/Vj-tf^Vri (Scolymia Vitiensis) a*<DBr5g<&£3M#te£ *f 
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#3&gi3M\$rfcfc&*geSL <t D^Wfcfi^y /Wf (Anthopleura 
inornata) ^^©Irjife^ieiStRO^IIlStS. #35K«<*£>fc» ft 
i*fMet> .fcOSBRBKlWU trLf-^=f (Trachyphyllia geoffroyi) 
1f$/^^f-y=f (Scolymia Vitiensis) *#<B*^fcm3teS 

^7^^tW7 • t*^ > ]) T (Aequorea victoria) tCE^I" Sg^i 
e» (GFP) ft, 4to3Rfcd3V^#<<Dffi3*Sr*1-5. 7V^« 
AtiiSMfeft i'tf^SBfo (semi-rational) ft«&A||8&|c£<5lNT; k £*a^ $ 

fitt>*<&JB$*i5GFP&m#:©-o£ LTJMi«*»eK (YFP) 

tfbftSo YFPtt, ^7^ (Aequorea) GFP^OtT^fSM (D^ 
^M©Y FPOt *5<tt^$ft % ^ft^fl 60, 000~100, OOOM-lcnrl j3«t 
T*0.6~0.8 -Cfc«5 (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 

GFPg^#©m©0»J£LT, ^T^*ge|f (CFP) 35Sfc5 % E 
CFP (enhanced cyan fluorescent protein) kftTl^So t.ft^ 4V^s 
(Discomasp.) *»btt*^3feSe5r (RFP) fe^fi ^^T*5 «9 , DasRed 
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#3§WfcJ\ ^y/Wf y^^^ (Anthopleura inornata) tcS^I"^ fc5 
(Trachyphyllia geoffroyi) RTfTI? ^/^^^f-Vrf (Scolymia Vitiensis) 

(Anthopleura inornata) 0cDNA7^^7P^?)±|E7 P 7'f-7 

i; tCj$5b bfco $ b(c:*^#b«,#b^fc-<y ;W (Anthopleura 
inornata) &m<D&mm&W(D%mU ! $&RXf v H^gttSr^f Lrt 0 

&fefc:> #3&8*fcHu t^fy^ (Trachyphyllia geoffroyi) &T*TlF^ 
l-tffy-lsz* (Scolymia Vitiensis) &3|S<£> c DNAy-f ^7 y "-^rffiV^T^b 
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IP*^ #BBJ!fc£*Ufs ^PMy^ff^ (Anthopleura inornata) ft* 

( 1 ) ^ W^j&ft^ 6 0 5 n mffe5 ; 

(2) 6 0 5 nmlC^(t5*«W4 7 5 5 OT'feS ; 

(3) «#ttOpHM^pH5~l 0T^|)5 : 

(a ) SJl#f 1 \z.mm<DT $ / ^E^rj ; Xte, 

(b) mm^i\z.u^<DT % jm&n\^&^x ifrb&m<DT % ;m<o&^ 

>|J: 

#3£K <Dm<OMm fcl £ tlfc^ ^V/^y^l^f-^^ (Anthopleura inornata) 

(1) M^W5 5 3nm -efc5 ; 

(2) 5 5 3 nm\Z&VZ^/l<Mft&Wll&2 5 3 0 0X*hZ> ; 
( 3 ) «JlJl#ftO p Mgtetf* p H 5 - 1 0 X~gfeX-h 5 : 

( a ) BB?!l#-i§- 3 fcfBttOT 5. y @glE?tJ ; X\H, 

( b ) 3 tis«©7 $ y $as?!i£*jv *r i ^fctior $ y s£o^, 
*%w<Dis tbtewicommfcxti^ *ftw<Dm&is:&=i- Fi-zDNAtmm 

( a ) 1 5 J mmW* =* - Ki~5 D N A ; Xtt, 

(b) gB^J#-t 1 fcfaftCT 5 7 SHEBIfc*^T i frbwm<DT $ y Wt<D*K.^ 
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-K1~5DNA: 

(a) fiH^#3-K:ia|ft©T$/BWaW*r = -Ki ? 5DNA;Xtt, 

(b ) @a^J#-^ 3 KISS© 7 S ' /BftiB5!lfc*5V^ 1 jfcfcftfltoT $ 

- KtSDNA : 

$ fe IzlBUoMSIc J:tbl£ % &T&totii>><Dm£gBm&&tZ D N A*s 

( a ) Ba«M§-.2 fcfE$©&£IB?iJ ; Xtt, 

( b ) £?U## 2 fclBftOJMfcEaiKlfc^T 1 a\feMH©«H£©&5fe, S&&tf 

( a ) iS^JH-^ 4 |c«Btt©£££?!l ; Xttv 

( b ) E8I## 4 lc|B«OfiSSB^J^*5V^ 1 ^ &M©tt£©&& S&Rtf 
SB?!): 
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ZbKy &$&W\Z&3n\*s tafj/rf (Trachyphyllia geoffroyi) &3fc©TfE 

d)Mi©iiti'i vm&frtom&fcmku®&uj<:m-&ft5 o 8 nm.(») 

5 7 2nm (f&0 IbfefefccM:^ 5 1 8 nm (^) S.t>*5 8 1 nm 

(^) 

(2) 5 0 8 nm^:fctt5^A'0bfe«: GiO ^9 8 8 0 0M- 1 cm-ltfc 
5 % 5 7 2nmfc:fctt5 c E-/MM« (ffc) fl* 6 0 4 0 0M- 1 cm-ltfcS ; 

(3) a^jcwo. so «B'avo. 33 m -?hZ>',RTt 

(4) Jffe&Rtf#fe©pHiagttK:oVNT©pKa»i*|i:5. 7-C&5: 

( a ) mmm^ 5 khe«<dt ^ y mm*\ 

(b) gsawi-5 ^iesot^ ;m&m\z&^x 1 ^bte©7$;i©^ 

#$§93©$ tb\zm<Dm-m\££tl>tt. TV (Scolymia 
Vitiensis) A3t6<OTflB©4W4Sr^r-t*5^3te«e«^»W**b*.' 

(DMWWia 5«tfe^e>*fe^aE{kL,ajBffi*:S[ft«s5 0 8 nm(^) 

RTP5 7 8 nm (#) "Cfc 0 , fk%M*$L&& 5 1 8 nm (ft) 5 8 8 nm 
(#) ; 

(2) 5 0 8 nmKl*5tt**/Hft3fefil»: OR) #1 0 2 2 5 0M- 1 cm- 1 T* 
h*) y 5 7 8 nm\Z.1(otfZ>*:;VWt$m. (#) *S 7 6 9 5 0M- 1 c m- 1 •?*> 
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w 

5 ; • 

(3) (%yt) &o. 4 3 mo 5 1 m ; 

(4) ^ (5 0 8 nm) © p Hl^tttoV^ p K a ^ 5 . 8 "Cfe «9 , afc&(5 
7 8nm) (7)pHigttlc:oV>tpKa^6. 

( a ) sa^j#-e- 9 \mwt(or =• j w&m ; 

n : 

^BJOS'J^W^J;^^ WM^l U 1 3, 1 5 Xtt 1 7 O^ftt^fclB 

( a ) @E?!l#-5§- 5 fcW.m<DT ^ / miEJlJ £ => - Kf 5 D N A ; Xtt, 

(b) B5ll»-f 5fcE*©7§ / ltt»lllc»v^ livfeftfior? 

i*5DNA : 

( c ) m$m% 6 fc|S«©ifc£ffi?!ISr^-r 5DNA ; Xtt, 

(d) m^m^6^m.<om.mmmz^xi^b§km<om.&(ox^ w&ikxf 

( a ) SH^IJ## 7 fcSS«OT 5 J mm*=*- K1*5DNA ; Xfi, 
(b) KW»*8fc|B«l©l»KW«r*^«DNA. 

(a) E^##9»c:|B*OT$yKiK?USr3-K-r5DNA ; Xtt, 

( b ) 9 miaftor $ y Rsaifcfcv^-c 1 «^ll©7 5 y m<ox^. 
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-f<5 D N A : 

( c ) 1B?IJ## 1 0 \Z.UM<D&mm*%1rZ>DNA ; Xte, 

( d ) @a?ij#-*§- 1 o Kmm(D^m&n\^^x i & bwm <o^m<D^ w&z. 

( a ) iS?fJ## 1 1 , 13, 1 5X^1 7^fB^©T^ yllia^J^a- K-fSD 
N A ; 3U3\ 

(b) ga^j#-^i 2, 14, 1 6xtii 8\z:mm<Dmmm^i-?>DNA 0 
(Disk \m<Dmm\z £ tu$, £ fkomew t a>£>/& 

Ullte, JfcJSWO^U'W 9 (Anthopleura inornata) £&<£>&^ 

m&W (Be-G) hA'&Wfel'idfejk&W'to *Wtt!Rl&5te0>ft 

0 2f3\ ^ISWO^y^Wy^V^'-Y^ (Anthopleura inornata) £3fc£>£Jf 
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m&M (Be-G) ©f^^h/VOpHigttW, «tttipHfl££*U 
tmW8kytm%*'to 6 0 5 nml^lO^UM y^i^ir 
6K (Be-G) ilOWI^TU 2 7 7 n mtt-jtt» LT 
tefrftSSKSfe* (^«T 5 / 1£©M) o*?K 2 7 7nmOlT?g 

Jf U 6 0 5 nm©flt"T?*35W©^!J;W V* s s?-*r9 
&m<D&Mm&K (Be-G) ^(0^m^pK5-pHl OKiS^Xmt/u 

|3lt ^^D/Wy^ft^ (Anthopleura inornata) &&<D&M 
mSM (Be-R) OWSL*^* b^SrWJfebfc^^i-. «#tt»J|JOte©jft_ 

HI 4 (4, fflC^DHy^ft^ (Anthopleura inornata) SSfcO&^i 
gfcST (Be-R) WMWf/V©pHi§tt^t„ fltttttpHte&^U 

«eHlitt>R*««r*i-. 5 5 3 n.mtt*»K©^<y ;W y^'^-r> 

e*T (B e -R) |tO«g^U 2 7 7nmft-»tieftii LT 
ffcWM (M7 5;tOK*) £^1- e o£9, 2 7 7nm©«T*S 
Jfe-C&S^PSr^U 5 5 3 nmOfiST^^O^IJ/W V^f-^t 
&&<D&mm&W (Be-R) #^<DSbfeg;&SpH5~pH10fc:*3V^Tf3^ 

H5(is *38W©**«SW (Kaede) •©BUR*'** Yfr%7Ft 0 

mefts *38W©*3teS&ft (Kaede) ©safe*'** h/v£^-f 0 
. #3§lH©1&ftg&® (Kaede) ©aH5^-*r*ALfc HeLa 470nm 

tfigU, 510nm©^3te1*8!l3feLfc3te*^-t*. 

0 8 ft, Kaede *5«fc Kaede2 ©12. 5 %T # V fl/T $ K-C©®&&»/-«* - 
l/*7Fir 0 Kaede tCi*;^<igV LT Kaede2 <D^ K#9Ul/$, 

1119(4, HeLa ftU&©7&9tfltl£ Kaede (_h^) &tfKaede2 (TEI) fc*— ' 

Ull 0(4, $ (ft) 3feRBIt*#ft Kaede ^^^«<D^W**1-|IWS*-C*> 
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So ±«©hh\ m m^m^^^mmmoim^ i2.5%r*y 

20#w£^1^:/y ^LTSDS/PAGE &frofc e f»©BI8U 365 nmftfittfff 
(0#) h/Vfcjj*1% TftoBtt* 365nm3telilltl40^©!ftlR^ 

Hi 3 «\ #5&K<££ft®eK(Momiji) tUV 3 6 5 nmWlfei^©S 
El 1 4 ft. #f£PJ30&ftS&^(Momiji)K:UV3 6 5 nm£f&ttLfc#£-£>© 

Ell 5 ft, UV MM&OM*^ h/VO^fb (Momiji2) 

@16ti, UVMItM^TO*^ WW)^(b (Momiji4) $r^-f 0 

Ull UV jtttfP&tf>©lfc*^ h;Vt°-^OpHlC«J:5«(Momiji)^ 

i~o J$#tftT(508 nm) (578 nm) 

Ell 8 tt.UY RRItl(r«<0!RiR^^^ b/utr-^©pHlcJ:*«ft:0loiniji2)Sr* 
•To H8lrttr(508 nm) flgftft (576 nm) 

1^1 9 f* % UV fiMrta«©!RlR^^^ h/WtT— ^<DpHKJ:5^b(Momiji4)%^ 
•To J»l*fir(508 nm) UTO (583 nm) 

El 2 Of*. 365 nm ftffitf*IIOK: ± 3i£3fe#«{b<D*t^(Momi ji) 6m 
g/ml <&ge8$re»£Lfc. gg^tO^$rM?ft^1-Sfcfe^^lJ:pV>365nm 
<03te*Cft£ft&fTlM7O nm^b 650 mSWttft^^A'SriWfcl'fc. 

El21te, 365nm*IBitl*W»Cj:6*3te^tt^bOffl^WoBdji2)**t-o 6/i 

g/mi ©g&s&arcsfebfc, ©g£TO£i-5fcfc^?£fc:i^ 365 nm 

O^^^^r : fTV^470 nmd»b 650 nm*-C<D^^^^ h/v£$!|£Lfco 
El 2 2 (i, 365 nm »j*B#P.gM 5l£ft#tt^{b<Dt£^0fomi ji4) fc^l". 6 /x 
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<D%X*%^M%;tf^ 470 nmJ&>fe650 nm ^W^fe*^ hA'&tl^LfCo 

Exposure time 410 nm 100ms 
Green 400ms , Red 50ms 
DM 420DCLP 

Green Ex 475AF20, Em 530DF35 
Red Ex 550DF35, Em 575ALP 
Object lens X40 Uapo/340 

410 nmM\ mk%Mfe. #^»J^^3»PS-Cffofco 
±IE^#tit?rffvWi(Df)tI?r y\t Vtco 

1212 4 te, 12.5%T^y/VT5 K^/V (Pseudo -native SDS/PAGE) X*<D&ffli'< 

WT (Momiji) : BMW- 
dl6 : Ilftff 
ml6 : ¥JHfc 

m2 5ft N 365 nmftMf&mOibte*^ hMdl6)£^1\ 
ijtSbfctW (518 nm) 
^Sbfefc 0 -* (591 nm) 

EI 2 6 ft, 365 nmM&iltr&^M*^ h/Kml6)^-fo 
(518 nm) 
(587 nm) 

(l) «l^<D^miieK 

*5§S©^-©feSl6fri, ^U/Ky^yft^ (Anthopleura inornata) 
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( 1 ) 6 0 5 n mXh% ; 

(2) 6 0 5 nrntC^mS^Kft^tfU 7 5 5 OXfoZ ; 

(3) »»pHg»pH5~l 0 : 

©i~©fe|l6IS, y >W y ^^-T 9 (Anthopleura inornata) 

(1) KlRtt^ctft*^ 5 5 3 nm"?fc5 ; 

(2) 5 5 3 nmfc^W.S^/HRatettfc* 2 5 3 0 0'T**>5 ; 

( 3 ) «TOH4<D P H«£tt# p H 5 ~ 1 0 T-^S^fc 5 : 
^!);Wy^fVf^^ (Anthopleura inornata) ft> 9 6*OM^Sr ; fi*b % % 

fclktVO^o ^DHy^ft^ (Anthopleura inornata) tti&jt^glS 
3^*5, ^♦^'J^TO^ife^J-eft, y /W y * (Anthopleura inornata) 

* ^ (Anthopleura inornata) fiJW©^ V^y^^tfr G>#3&W £>&Si3t 6SC£ 

^s©i-(ofeiief (Be-o hu ^romMmx^irm*) , 

^f^6 0 5 nrnffeD, 6 0 5 nmtefcttS^/Hftft^SW^ 7 5 5 

o-efc^o 

*5IMO*Il«>&*aeW (B e-R) fis &sT<Dmt&WXiFi-&9, 
tt&&&5 5 3 nmtJt)^ 5 5 3 nmfcfcttS^/V^fttfSctt 2 5 3 0 

0X&%o 
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%m tLxm^tc*), (2) ^bfc»^;^-«^<D^/^-M 

ttc, ^P^Cfegieftt, 3feit#tt© P H^ttt^ p H 5 ~ 1 0 
{C^v^HX*^ h*<D\l°~-?m<D%.W}&'J>fo\ lot, #3&$<z>&sfg6 

(b) mmm^ixte3\zm$<o7%;Mmmzty^xifrb&m<z>7K;&<D 
*L<tt'ia»fe5fi, #fc»*b<tti^e>3iisj£«r*«*i-«. 

ttfctf, *W«W»te*Ufcft# - eft-B*lCfttttt^*3jS6 0 5 nmXf*5 
•Ct<tV\ £k\ p Htf£ttW\ pH5-10^£"Cfc5itlP 

±|BLfc3I D , 1 Xf* 3 KfB^LfcT 5 / SI@B?iJ£ 
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9 »S*^7>f -^-SrKW-U, -fcft&SrJI^-C, -<y y 
(Anthopleura inornata) ft^OcDNA7>f^7!)- SrilM fcl L T P C R £fr 
5 £.&fc«t »),*3SW©&*SeRSr=»-Ki-5DNASr«t#i-5ik^T?#5. 

5c:&#^#«..^*TOJfil51»cov^»4*W*Pl» , t»«1Ei-«. 

(2) *899<z>ttfts&* 

*38M©»— ©abfcSfiSttt* tafyi (Trachyphyllia geoffroyi) &5fE© 

(1) »^»©R8l*R:J:9»fe^e>#6H:as{fcU©iatt^:SE««S5 0 8 nm(|) 
5 7 2 nm (#) "Cfe «? , MH^&ft/^ 5 1 8 nm (Si) jfctfS 8 1 nm 

(*) T'feS ; 

(2) 5 0 8 nmtC&ttS^/Mgbfr&iC (HO ^9 8 8 0 OM-1 cm-lffe 
!9 V 5 7 2 nmtC*5»t5*/HR3te(!Sft (#) #6 040 0M-1 cm-ltifeS ; 

(3) *W*J&*0. 8 0 (&) &t>*0. 3 3 (#) ; 

(4) »feRV*fe©pHjRSttlJloV^-C©pKa«:#»!:5. 7 T*fe5 : 

t suf-^dr (Trachyphyllia geoffrpyi) tt % MBW)^ V*?V<f->? ?<D1 UX\ 
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*fcft3&»fcjStefc&{bU Mfiictt^5 0 8nm (MO &TJ<5 7 2nm (*) 
■Cfe!) v SWfi|i5 1 8 nm ($) M5 8 1 nm (#) T-&6 0 
5 0 8 n mfcJ&ttS^/MftafeflSSc (HO f± 9 8 8 0 0 M- 1 c m- 1 *9 N 5 
7 2 nmfcfcttS^/MBbteflHR (*) f± 6 0 4 0 0M- 1 c m- 1 X'hZ> 0 

fc^oTft^iWJft^fr©^-*:^ (optical marking) &»JffiX'bZ> 0 
( a ) E*J#* 5 KW.m<DT 5 / B£gB?iJ ; XH\ 

( b ) 1B?IJ#-*!- 5 tBtOT 5 y BHEBIfcfcV vf 1 6«HB©7 5 J ¥k<OtK$ks 
H : 

■»w©»-©£#«6«©»j©Afc0iJ: t-cra, k?o##7 miaitoT $ y 

*BW©IZ(Dt3feI6fli, T-f^/^^f-^sT (Scolymia Vitiensis) 
A*©f>©*C*>9, TIB©^tt*5flri"5itSr«H»i-fS, 
Xl)«^©JW*lCJ:9JWi*»b^fc*ft5'UM«*ftft*S5 o 8 nmGSt) 
Rt^5 7 8 nm ($50 Tffc •? % «|«S#5 1 8 nm (fit) XT* 5 8 8 nm 

(2) 5 0 8nmfc38tf5*/Mft3tefl* (HO ^1 0 2 25 0M- 1 cm- IT* 
5 7 8nmtC^o{t5^/VM^ic (#) ^7 6 95 0M-1 cm- lffc 

5; 

(3) (»*) #0-. 4 3 (HO RXfO. 5 1 (.0) T»*)5;XTJt 
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(4) m& (5 0 8 nm) ©pHMtti:o^tpKa^5. 8T?*>D, (5 
7 8nm) OpHi5ttto^TpKa^6. 5t?$>5 0 
T-f^^i-if^^^ (Scolymia Vitiensis) ti@itt©^ty^, /JnM 

#tj?5„ m&\a*x%ftmm*-ab<9, »?.RW5^it5 0 grata* 

Ifii^ifetlftU IfriBfeMSAtf* 5 0 8 nm (M) RX*5 7 8 nm (^) 
"C&tK 3£ft*I*$*tt5 1 8nm (i^) W5 8 8nm (5^) X*hZo tfc, 
5 0 8 n mK^tS^/l^ibfrB^ (jf&) 141 0 2 25 0M- 1 c m- 1 X*h *) ^ 
5 7 8 nmfc^tS^/HBfr&iC (#) f i 7 6 9 5 0M- 1 c m- 1 X-hZ> 0 

lCj;o-C#^(D» % ^XtemSWD-*-*^? (optical marking) ^RTfE-? 

( a ) 9 kib^^t 5: ; m&n 

( b ) sb^ij## 9 jciBK^r $ / ^ss^^-c 1 ^ b%m<or % / 

?IJ: 

^P^^MgSK^iJo^^iliLXtt, ia?U#-5§-l^ 13, i5Xlii 
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Srfi^U «3fc*** pH«$tt* K^J# 

¥i-5Cfc3»j6JS-Cfc5. *WW#OE^m©ga^J#-^5, 7, 9, 11, 13, 
1 7 ICfS« L1tT5./ miPmmz.W,&m^ 6 , 8, 10, 1 2, 14, 

n - y^ifilc UPCR^fr5^i(u<l:!), #»§8©«3fe3 = - Ki~3 
DNAWt 5^fcW5, *»Wo«:3feSfeK«r = -K*t-*DNA©— » 

ASr#*^i*st?t5. i^DNASra^*3Sgi3RK:J»:A«Ci:»!:J:0, 
(3) 33S930DNA 
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( a ) E#J## 1 KllBtt© T % J SfclB^J Sr = - Ki" 5 D N A ; Xtt, 
-K1"5DNA: 
( a ) E^J#-^ 2 KllBtt<D&S£?!l ; Xtt, 

(a) @B?lJ#-^3lc|B«OT$/i6@a^JSr3-K1-5DNA ; Xte, 

( b ) b?u## 3 ku&(ot % j KE^ifcfcv vc i a> btfior ^ / m<ox^, 

-KtSDNA : 

©^*»O«B^0 S D N Atmtf h tlZ o 

( a ) f28l#-8- 4 HBftO&ffi&U ; Xtt, 

( b ) B?9*# 4 t;ifBtt©:&Sia?U£:i3V N "t 1 *» fcjMro&Sofc^ ff 

sa^u : 

*>0DNA#¥tr feftSo 

(a) K90#-^5fc«Btt©T$y»E?llSr = -Ki-5DNA ;X»±, 

( b ) la^UH^ 5 {cfE^or 5 y KETMfcfcv^T l tf> bftfior 5 y &(dx^ 
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-f 5DNA : 

(c) B»*6-fce«©rara*r^3DNA > 

/xmto%%i-z>&mw.nz%u a*o«#Ke**=- k«dna : 

&T©fa:M»©D N Atf&f btlZo 

(a) iB»^7£f2^©7^/m@B?iJ£= I -K1~5DNA ; Xtt, 

(b) E^J#"^8^?S«©^E^JSr*"1'5DNA, 

*JSW©*.— ©«*seRSr= ,ta -Ki"*DNA©A# : ffili: &T©fa*b 
^©DNA^tfbHSo 

( a ) i3PJ#^- 9 fc!B^©T ^ / @£@B?iJ£ a-.Kt5DNA; Xtt, 

( b ) 9 icib«©t s: / ^sb^&vn-c 1 a» fc*«©7 5 / »©*£, 

tSDNA : 

.(c) E5ll»-§-l O fcffittWiaSBSW^-rSDNA ; Xtt, 
( d) B#l#-§- 1 0 fc!EfJ©4te£EWfc:l3^T 1 & feft*©*S©&** IKftR. 
t^/XfiM^^I-SMiB^J^L, j&»o£ftg6St«r = -K-f SDNA : 

*38W©IS— ©^3teSe5tSr=— K1"5DNA©3£ft5^#Wli LTtt* 
©-(BltV^©D N Aj&SW fcftS, 

NA ; Xttx 

(b ) W&m% 12, 14, 1 6 XH: 1 8 ^|Bic©^Sffi^JSr^r-rSDNAo . 
ttJ*»:/5-f-T— SrJllVfc#!J*?--" 1?a«SJ6 (PCR) (C^oT^it 
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0i.Jx.tf, Molecular Cloning: A laboratory Mannual, 2nd Ed., Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. , 1989 , MtfK Current Protocols in 
Molecular Biology, Supplement 1-38, John Wiley & Sons (1987-1997) \£WM 

(4) ^^(DgL^^^^- 

0*u<«, Ttftwam^Z'** * "-tt&a** 
mz.&&£frx^z>o 7u*-fi\*®^mz&^xm^&%7FT'Di*Amm 

^ • ~? )V Y *J 3i =■ v -7 ' T^7— -^Jt^-? (Bacillusstearothermophilus 
maltogenic amylase gene), /^/W* • >) * a T$y~ 

(Bacillus licheniformis alpha-amylase gene), /^/V* •7?a^77f I 
• BAN f—VAB^ (Bacillus amyloliquefaciens BAN amylase gene), 
/^jVT, • f^f D * ♦ T/V# y ^or7"^*^ (Bacillus Subtilis 
alkaline protease gene) h b < fi^fW* • 7 ^ ' 
(Bacillus pumilus xylosldase gene)0^c^-^, Sfcfi? * y&?<0 

PR^lXfiPL^P^*, *I§«4> lac, trp»U<tttac7 p n*-^ft^ 
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KP y^o^— * % P 1 OT-n^e— t-b^777 • # y ^/V^TJ ♦ tfV^ 
O^p^e— 7/v^-;wffc KnyM»/n^, TP I l^P.^e 

^muux^m^m^^^- ?<Dmt ltwu adhs^p^- ^tu^ 

t p i A/n^- ^^iTdSfcSo 

/V* 5 E 1 b^ft*Ot^)^^^i/-9-iB^J(^JxLf^S V4 O^V/NVIh) 
*5«J:t^?iSR^y/Nyf-iH?IJ(F!l^«T7*/ •^'I'/V^ VA RNA fc^-Ki^k 

RTffifc-f 5 D N AIB^IJ fcJMi LXh£<s*:<D-mkVXftSV 4 0 

^-iUTfi, «*.f^ Po*»U^^-* (DHFR) *fcttS/^?-y 
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(5) *$§w<^sr$s&# 

Bi?Lm»^f!l^ UCtt. HEK2 9 3ia H e L a «^ COSgfi, B 

<5^BJ!S* s ^lf btts 0!j;tfi£> ty*B^*^ • -feUtfi^a: (Saccharomyces 
cerevislae)^/cfi^5'^ n-r^-fe^. • ^/Wf^U (Saccharomyces kluyveri)^ 
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a p /w* & a &»k:*^a ur & Amimmjtm^ w 

<5 (^U^lf^^ Baculovirus Expression Vectors, A Laboratory Manual ; 2£. T$ 
%U^h • 7°ci h ^ <-/WX •^^•^•1/^3-7— • /V ^" n 5?*- x Bio/Technology, 
6, 47(1988)4ffc|Stt) 0 

(Autographa calif ornica nuclear polyhedrosis virus) #&$§V N jfiT*% <5„ 

%&M!&k LTte> Spodoptera frugiperda ©0P3ysffll&T?fc3 S f 9. S f 2 
1 O^a-n ^-T/V^ • cn^^Uy^g v • *<t#~- X, T • h P.— • 

"7=a7/K ^Pa-'X/ff .7.!)- ?y-7^K'*^=-(?. H. Freeman 
and Company), =■ a — 3<-^ (New York) x (1992)], Trichoplusia ni ©0PHJBJ5& 
iFive (A h n */^#M)m%m^Z> - Si- 

sm* /w* fcmw- s fc © © , a A»j»^©iaift ^atfe^^A^ ^ ^ - 1 

±IB©^Sftg&#r*, »AS^fcDNA«fgft©3S^Sr^ri6^i-5^#T-Cjt 

«o**««**-c»*i-5 0 ^Kte«ift:©«*«j*>e>N 
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mm* m.m* %w®mz.&ztt®&, s^^ts/^/wdeae^tp 

— ^(DUi/yZft^tcBJ o?^77^fe, S-SepharoseFF(7 

(6) *&m<D&mm&'R&xfi*:ti&$t*M&m&w<z>mm 

Ki"SDNASr#5 ZbtfTZZ 5o -©DNAfcig^ft^m^K^A-rS 

^ra©«S^*Mt5^0-oi: Lt, FRET (M*Rl^/v^ 
tftotbftX^Zo F R E T"Cf'± N 09;ttf % J&-©SM6SeKiLT©f 

rv*3fesesr (cfp) ^a«un:»-©^f-fc % »Meia-c© 
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n&%ftmm (yfp) T«L^-©^t^*#$^^iicj:^ st 

(YFP) ^7^W^fi:LT^^, ^T^ft^Sft 
(CFP) ^Ft-^iLT^$^ iff^tFRET (^3fe*B|^/v 

ikftom'p tT?± ^fi-ffrom&owto # i m&mm 2 ic * 9 a 

' #»W'©6*»&ftW:, ttfc* FRET (^*»^/U^-*B^) tefctfS 
(7) *^PJ©S*iei^t;^%^tfimgSf©fiji 
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^-r^^^^S-Cfo^o «^SfroS^<0|B»-^5, 7, 9, 11, 13, 

1530*1 7Kmwi^K.T$;mimRmwm-%r6, 10, 12, 14, 

^H-b, *3PJ *>«;g &«(D5t^£l§rtf D N AWf Jt «rfim L-C P C R & 

§DNA»fJtfeA¥-r5o 

^ao»^«^se5t*=-K1"«DNASr#5r.i:*S"T?t5 0 ^<OD 

»#i&ftg6«, f-^^y^y^y w*.fts mtff*y raft's $ ^ 3 



WO 2004/018671 PCT/JP2003/010628 

"Cfi^ TpNEOj (P. Southern, and P. Berg (1982) J. M01. Appl. Genet. 
1 : 327) , TpCAGGSj (H. Niwa, K. Yamamura, and J. Miyazaki. Gene 108, 193-200 (1991) ) , 

r P Rc/CMVj wyiffpy is#M) s r P cpM8 j .Wyehny is%m w ^ J* 

ftHl^? #—X\± s r P RS303J , r p RS304J , fpRS305j , r p RS306J , TpRS313j , 
r P RS314j , r p RS315j , [pRS316] (R. S. Sikorski and P. Hieter (1989) Genetics 
122: 19-27) s TpRS423J , TpRS424j , r p RS425j , r p RS426J (T. W. Christianson, 
R. S. Sikorski, M. Dante, J. H. Shero, and P. Hieter (1992) Gene 110: 119-122) 

BalbC-3T3 NIH3T3 fflj^x CH0 (Chinese hamster ovary) fflfi^ HeLalfB 

|{3 X NRK (normal rat kidney) TSaccharomyces cerevisiaej ft ¥<D]&-&$i$& 

*±M& (E. coli) jWja*^*tt^i-«it* s Tf#5, ^*?-<0@3sM!fo^<D 

mxtt, Mitts v v**/^ hvtfis^sByWiftiUDft&K 
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£<0\m, 5 hayKJJT, /W&#> #»/W&* ^/V^y-Afcif 

y h 09) ^MimtifgiW: (ATTO x^^/W^-^T^y-fif-) fcifSrJSi^T . 

#51 S-CfcSakfeSrtftttli-S^frtt^ ©18*4 90~510nm, f*510 
~5 3 0 nmgS©7^;^-«:ftfflt5 : U\ 

■jaiB3te5 6 0~5 7 5 nm, 7 5~5 9 0nmgiO7^;^-^fflt 

BiBfcfcft*#5 0 8 nm N 
#51 8T?fc5»6&tfeffl1-3#'&W:, Bfi*4 90-5 1 Onm, «5 1 0 

^5 7 8nmtfc!3, *3fctt^C*J6^ 5 8 8 n mtfifc *ffcfe&fctttt-*»£-tt\ 
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®&%5 7 0~5 8 0 nm, £#5 8 0~5 9 5 nmgft©!7 -f A'*—, ftftffl* - 



(8) h 

fcLfcflHM&ft* I^t3feiei, dna, Mi^^^-XIMW 
«>6)»R*JiS'>4< fct> l««±ft*£fr£fcfttir* *«6rtJ*#©JlWE 

&*3£flt* 3*3 SWXttDN A* £©W8SW\ MS*iHfcfc*#-*-<5i J: 
5feS;h,$t>© , T'ttfcv\, 



( 1 ) total RNA ©tttti 

WO^y/WV^r^^^ (Anthopleura inornata) SrffiV^fc 0 UlGjjfbfc^y 
/W y*V<f"tt ft9L**T## , MA 1 ^7 A|C"TRIzol"- (GIBC0 BRL) ft 7. 5 
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mUO^t**i?t>fXU 1500xg -C 10 Ufc. li^BO*/VAl.B 
mltti 15fHB»#Lfc*, 3^MMUfco 7500xg-?15£ffl3frt>Lfc. 
±flHc^ yyn^V-/V3. 75m 1 SrJp^l5U>Wat#Ufc«ao^lS»iabfe. 
17000xg -C 10 bfco -kfc&fct 70%^* / 6ml M?LX 17000xg 

T' 10 £|HJ»4> UfCo ±J»fc JtTifcJR*' DEPC * 200 m 1 bfc c DEPC tKT*^ 

total RNA £ 100 O.D. 260 t 0. D. 280 Oltt£«LT SNA 3ft 

^SriHofco 2. 2mg <T> total ENA £r#fc<, 

(2) First strand cDNA <Dii$, 

total RNA 4/ig fc'fgfflL, First strand cDNA <D&1&* y h "Ready To 
Go"(Amersham Pharmacia) K £ *) cDNA(33jil) &£-/£Lfco 

(3) Degenerated PCR 

US: First strand cDNA (33 n 1) O 5 3 fi 1 £»M L T PCE Sr^To fc c 

5'- GAAGGETGYGTCAAYGGECAY -3' (primer 1) (@B^J#^ 1 9 ) 
5'- ACVGGDCCATYDGVAAGAAAETT -3'(primer2) (@B^lJ##2 0) 
I^;vyjl4AX(iGJ«:CXfiT^|4A l C Xtt6,DttA,6Xtt T> S 

liCXIiG, H&A, TXft C Sr^1~ 0 



pcR^SiRiariE 

X>'7'V'— h (first strand cDNA) 3m 1 

X10 taq /y77" 5 ^ il 

2.5mMdNTPs 4 m 1 

100 /iM primer 1 l^ 1 



29 



WO 2004/018671 
100 u M primer2 lul 

^ y Q 35m 1 

taq polymerase (5U/ u 1) lul 

94*C 1#(PAD) 
94<C 30 % («) 

52t; 30 # j •v—iDmm.^OT V V<?) 
72<C 1# 4 

_L|B 3 * x y 30 1^ Ml\ \ T = - V V fUg & 1 ? ;V Z t K 0. 3<C 
TiftCo 30 *M $ /H$©a£» 43<t 0 
72<C 7# (ft&©#ft) 
4'CT?{£& 

PCR -Hto fee T # o ^/vm^&ifrT-, 350bp 1> Hi U *ft£g b 
(4) 1f:/*P-=:^2fctft&£E*J©ftj£ 

»»L/t DNA ®rtf £ pT7-blue vector (Novagen) 5 a VLfco »I 
(TGI) \Z.h7lsX7*—*-^3>VX7/\'-*V>4l±U?*S3l/*m\ 
6V*=in^-©:fc»»J:»> plasmid DNASr^ftUTs ifA£*bfc DNA 8r#©&g 

e^oifc£s?i i Jtifc t t * © dna ^ssb^ij tmytm e * *© t> © 5 a»«r*) ' 

WfLfc. jft*«e*^rF©— »-C*5fciWBlfbfct)©teHUT % 5'-RACE 3fe*5J:t>' 
3'-RACE fefc <t 5&^±;B© tu-^y? Zff^ tc 0 



r aye ji ui i m 




PCT7JP2003/010628 
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(5) 5'-RACEfe 

Degenerated PCR t?^btbfc DNA Vftft<D 5MlJ©&gIE?lJ&$:£-f 5 fc&K. 
5'-RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBC0 BRL) 
£fflV^T, 5'-RACE&£?Tofc 0 &§Mt UT (1) T'll Ltc total RNA £ 4/x g 

dC-tailed cDNA <D— la] @ ©itinera: 
5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primer3) (!SE?lJ#-§-2 1) 
5'- AAGAGACTCCTTGAAGTAATCGGGA -3' (primer4) (|B^J#-^2 2) 

I ftj / i^£^"t, 

5'-ggccacgcgtcgactagtac-3' (primer5) (@H?fJ## 2 3) 
5'- AAAATATCGTACGCAAAGGG -3' (primer6) (@B?!l#-5§- 2 4 ) 

T# n ^S^ft-?^*! $ fife 200b P tf>/< ^ KSr'«J *> ffl WfilHK Ufc. 
ffiffi Lfc DNA Bf^Sr pT7-blue vector (Novagen) fcly-f i V a ^ bfc c ^CJI«^ 

(TGI) \z. */8VUt^ #7-1' hirl/^v-a ^ffV\ 

VN=«P^-<D:*:fl§jg£9 plasmid DNA^»^LT N ^A£*Wt DNA 
^ £ DNA ^ xyf- J; 9 ftjfe Ufc 0 

(6) 3'-RACE& 

Degenerated PCR tftbftlt DNA i^©3'»|i, (4) ©iUSKflJifejrCifc 

fe Hfcn** as u yt 7 s 7 w - 1 * v * dT y y -< ^ - © pcr T*#fc mm 

thX (2) TfiMLfc first strand cDNA £ 3/zl M Lfc 0 
5'- AGGAGGTCCGCTACCCTTTG -3' (primer7) (@B^J## 2 5 ) 
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fl/^V—y (first strand cDNA) 



3ul 



X10 taq /<yyr — 



2. 5mM dNTPs 



4ul 



20 uM primer7 



lul 



10 uM dTprimer 



5 y Q 



35 Ml 



taq polymerase (5U/ u 1) 



ljul 



94<C 1#(PAD) 

94<C 30g>(SEtiE) 

52<C 30# !i 

72*0 l# C/y-Y-WfrS) 

±12 3 >y ;/£ 30 1M ^Mxofc. 
72*C 7# 
4 < Cf&# 

T^fn-^^/vs«*tt-e, *BtB§;h,fc*& looobp (O'^s K*iW0 WU flfiKL 

fc„ U7C DNA »f Jt & pT7-blue vector (Novagen) tH^3^ Lfc, *fl§ 
^(TGl)lC h7^7t- *~ yttT'/W*!?^ htW'>s l/fcf?V\ 
gVNann-O^Bi^it) plasmid DNA -HttiUT^ #A£ftfc DNABrtf<0&£ 

ib^j#-^ 2 u iter s y »eai*E?y*©Bfli#S" 1 
mnmK- 2 : xmm^om^^. 
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su c*Mtt^-y =fdT7°7>r^-^ffiLT, tmMA-io (2) -cm 

Lfc First strand cDNA UT PCR £?Tofc 0 

5'- CCCGGATCCGACCATGGCTACCTTGGTTAAAGA -3' (primer8) (@H^J#-§-2 6) 



PCR 

T-y^U—h (first strand cDNA) 3ul 

X10 pyrobest Ay77 w 5ul 

2. 5mM dNTPs 4ul 

100 uM primer8 1 /z 1 

100/zM ^-y ^dT^y^-v- l M l 

5!>Q 35ul 

pyrobest polymerase (5U/ u 1) lul 

PCR£jft&# 
94*0 1#(PAD) 
94TC 30 # (^&) 

52"C 30# (y7j-?-<Dmm~-<DT-~-V is?) 

72<C 1# (7"7-r^-#S) 

±|B 3 * x y y°& 30 f-^ ^ /Hto fc 0 

72*0 7# («:^<2#S) 

T^fn-^^;K^®^ftx% i#i|>g£*Wbfa HOObp CD/^V F^OtiJt, 
LT pRSET vector (Invitrogen) (0 BamH I , EcoR I U\tL\Z.V7t n--y^Ut, 
(JM109-DE3) -V^^tCo mm.m & N jfcjBfc: His-tag < J; o \Z. 
3 ^^7^^ bfc<D-e^3^Meii Ni-Agarose gel (QIAGEN) Lfc e MtMO 
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$mmA-3 (Be-o <D>&n 

(1) 3feTO#ttOfl?#r 

20mM-&^S (Be-G), 50mMHEPESpH7.9^^V^^i|X^^^ h/V^ 
(B e-G)-C«605nm^®Jt5l(Dt o -^^feb^c(^l ,|l|l) o 



mi 





MIS*: 












1 Be-G 


605nm 




47550(605nm) 




>pH5T?£L 


229a.a. I 



(2) vnmgL&vmfe 

50mM £>TfE<£>Sg^£f -CMfc^O^JtZ*^ h/W&Si/tLfc (IE! 2). 

pH4, 5 : mk^vyr- 

PH6 : !)y^y77- 

pH7, 8 : HEPES s^y*? 7 — 
pH9, 10 : ^y^V/^y^T^ 
El 2 Offigzfr <}; 9 fc. pH5~10 t? t'-^©i«^!| LTV^c, 

#§»jb-i : ^y^^-t^^^o^fem^fiite^Wii 

(1) total RNAOftttJ 

i^U^y^y^^ (Anthopleura inornata) £r/^fc: 0 ^Lfc^y 
/Wy^y^-Y^$r|L^T»##, Sm4l^7^{CTRIzol" (GIBCOBRL) £7.5 
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m i trua^-s 15 mnm¥\siz.'&s 3 &rmm Lfc„ 75oo xg -c 15 #m&b vtz 0 

±mz4 V7xx*J -/V3. 75m 1 £;&D;t, 15 #fflft#Lfc^, 10 #Baf£fiLfc 0 
17000xg T 10 #|ig3£'E> UfCo ±?f 70%^* 7 -/l>& 6ml 2JDx."C 17000xg 

T? 10 £N&<i> L fc„ ±ffi Sr^-CtfclS & DEPC tK 200 ju 1 b fc 0 DEPC 7k 
ft Lfc total RNA & 100 fg«3R LtO.D. 260 t 0. D. 280 <Z>fi:£$!|£ LT RNA ft 
g£$!|ofCo 3mg<D_total RNA &#fc 0 

(2) First strand cDNA 

total RNA 4 m g &l£fflLx First strand cDNA <D-&$.3r y Y "Ready To 
Go" (Amersham Pharmacia) fc «fc t) cDNA (33 /x 1) U fc 0 

(3) Degenerated PCR 

Lfc First strand cDNA(33 uD^^h^nl «:feiF§B t UT PCR o fc. 

-f^j^ (D 7 ! '?'< >tm%\<Dik%im&<DT %/mmn^w,it-<x, ux^zu 

5'- GAAGGRTGYGTCAAYGGRCAY -3' (primer 1) (@B^J#"§-1 9) 
5'- ACVGGDCCATYDGVAAGAAARTT -3'(primer2) (SB^JH-f- 2 0) 
lM>f RfciAXttG, YliCXIJT, Vf4A,C XftG, DftA.GXfiT, S 

PCRSlSttia^ 

h (first strand cDNA) 3/*l 

X10 taq /<y7j- 5^1 

2.5mMdNTPs 4/xl 

100 mM primerl lju 1 

100 m M primer2 1 n 1 
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5 VJ Q 35^1 
« taq polymerase (5U/ til) 1 V 1 

94*0 1#(PAD) 
94*C 30 fj> 

72<c i# (:/7-f^H**> 

±|E3 X? y Zf* 30 1M *MfV \ T U V ^ift*Sr 1 * 1 K 0. 3<C 
TtffCo 30lM^/W$<Di&gf±43 c Co 
72<C 7 # 

t^-CPCRS:tfo^ 0 TiSxz—K <//v®&&»T\ 350b P »I9 WU Hit 

(4) ^^o--^^3itfaaEE^©*jfe 

fflf& Ufc DNA Wf>i- £ pT7-blue vector (Novagen) \Z. y 4 *f—*S 3 ^ bfc 0 
(TGI) *—*snf\*X'?A^-'toy<( h-feU^^a ^SrffV\ 

ev^= on-O^fl&SJ: U plasmid DNA fcflfftLT, ff A$ftfcDNA»fJi-©&S 

s?y&- dna ^-^^^^-^«tt3 ftjeufc. #e>tifcaa£Bawsr<feo«3feae* 

3'-RACE ftfcJ: P --f^fcfrofc. 

(5) 5'-RACE& 
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Degenerated PCR X'&btltc DNA UrtfO S'WO&mm&lZ&fclrZ fcfcfc 
5'-RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBCO BRL) 
£fflVV"C 5'-RACE2fe<HTofc„ ftMirUT (1) T*|3ltLfc total RNA 4jig 

#&(0{@ftEi3*<£ DC-tailed cDNA <D — W\ S 
5'-ggccacgcgtcgactagtacgggiigggiigggiig~3' (primer3) (K^lJ##2 1) 
5'- AAGAGACTCCTTGAAGTAATCGGGA -3' (primer4) (@B?lJ## 2 2 ) 

rieii (Delete 

5'-ggccacgcgtcgactagtac-3' (primer5) (@B^lJ#-^'2 3) 
5'- AAAATATCGTACGCAAAGGG -3' (primer6) (SB^|#^2 4) 

T#n-*y/V«^«J^itfli&ftfc 200bp (D/^y KSrSJ I? mU)fita!lLfc 0 
fflfiRLfc DNA Wit & pT7-blue vector (Novagen) \Z. y 4 V— is a V bfc c ±BMW 
(TGI) P*— fa yLt^/»^-*17>f l^S^a V\ 6 

VN=ia^-0«ej:!9 plasmid DNA^ffiiSbr, fflj A & Hfc DNA ^rit <£>3I[2£I3 
H & DNA ^- * 3i ^f— lc <fc 0 ft£ Ufeo 

(6) 3'-RACEfe 

Degenerated PCR bftfc DNA Wr# © 3MM*f&£MU ( 4 ) O^SE^J^3St?# h 
tiltttnZ&KUm Vtzy°y 4 -7- 1 * V =f dT 7"^ -f PCR -C#fc.§£S! t 
UT (2) •CWUlUfc first strand cDNA £ 3 m 1 Lfco 

5'- AGGAGGTCCGCTACCCTTTG -3' (primer7) (IB^J## 2 5 ) 
PCRR&WJ& 
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=Tl/-fV— Y (first strand cDNA) 



3ju 1 



X10 taq ^y77- 



2. 5mM dNTPs 



4/il 



20 M primer7 



10 *}) ^dTprimer 



ImI 



^ y Q 



35/Ltl 



taq polymerase (5U/ n 1) 



94^ 1#(PAD) 
94*C 30^(«) 

52*0 30#> {Zfyj^— <DmM^<DT-—}) 
12°C 1# 

±IB 3 *^ v 30 * Mr o fc 0 
72<C 7# 
4 < C-?&& 

T^fn-^^a^MX% Iti^^tbfc^J lOOObp Y*®*) ttJU ¥f$SLb 

fc„ ff®t Lfc DNA ®rfi- £ pT7-blue vector (Novagen) Kv-f a ^ Ufc 0 ±J§§ 

|g^(TGl)^ h7^7t-^^- ^3 ^LT?Vl"-*lM b-feW^^3 V&ffVV 
aiNno=-tf);*:JM£«? plasmid DNA £i|#S$!bT> ^A^fbfc DNA#r#Ol&» 
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tc First strand cDNA £fi£S! t U"C PCR SrfTofco 

5'- CCCGGATCCGACCATGGCTACCTTGGTTAAAGA -3' (primer8) (iB^J#^2 6) 



PCRgjfcM$ 

T-y-fV—Y (first strand cDNA) 3/il 

X10 pyrobest Ay7 7 w - 5^1 

2. 5mM dNTPs 4/z 1 

IOOjuM primer8 lAtl 

lOO^M ^T]) ^dT7°y^^— 1^1 

* U Q 35 u 1 
pyrobest polymerase (5U/ it 1) 1 M 1 



PCR£jfc&# 
94^ 1#(PAD) 
94"C 30 # (^tt) 

52^ 30# (^5^f ; 7-Olffi^07r fc -)'^ 
72<C 1# (7*7^ 
±lB3*xy:/£30iH'*MToifc„ 
72<C 7# <ft&<0#«) 

T^fB— ^^/PO*5S*ft*C, UMBSftfctt HOObp <£>^y KSri»5 ttJU IMS 
UTpRSET vector (Invitrogen) <D BamH K EcoR I IfP^lC^^ j/UT, 

(JM109-DE3) -C5§m$*fco 38^«ettN5|d8K:His-tagdSft< <t 5 
3 y^h7^h Lfc©-C3BTO&ttNi-Agarose gel (QIAGEN) -eflfSiUfc. *f ®lZ> 
^Tfett#Jloyp ha-/Wc2pCfe, r©^iefS:Be-Rt^t5. U 

39 



WO 2004/018671 



PCT/JP2003/010628 



mmm-S :&*9&K (B e — R) OttR 

(i) %m*M&<»f&ft 

20/iM-fe*Se^ 50mM HEPES pH7. 9 &$£ffi^-CTO*^ h/V&«9£Lfc 0 r 
6 (Be-R) -Cti563nmfc®JR(Otr-^3&S»«>btb/t («t2, 03) o 



*2 















1 Be-R 1 


553nm 




25300(553nm) 




>dH5T?£U 229a.a. I 



(2) pH*5£tf-©«S£ 

50mM<OTfa<D^«^^SKoTO^^^ h^SrSU^bfc (04). 

pH4, 5 : ^y7 7- 
pH6 : yy^y77- 

pH7 x 8 : HEPES y 7 7""~ 
pH9, 10 : ^U^y77- 

0 4 ©3g**> £ 0 fc\ PH5-10 -Ck°-^ Otett^cSLT^fCo 

•fe^lcStf^^^rStotn-^^rf Trachyphyllia geoffroyi $cft£&&& 
(1) total RNAWttW 

Acid Guanidium-Phenol-Chroloform fet* total RNA £#tii Ufc 0 
Sifebfc t a^rffc Multi-Beads Shocker £J$Vvt 
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7l ;-;v/^c*M5r»t DNA RNA timt 

vi 5 0 RNA £-£tf7Wf £ isopropanol ldlll*3tfc1"S t s -Wt LT total RNA ^ 

(2) RNA ©MS 

01igotex-dT30 (Roche &») «r/8 WC\ total RNA *>> b mRNA bfc 0 
total RNA K 01igotex-dT30<super> ZMZ., »LT RNA ©2&*3i«r*L 

T^b, 3 T'CT-RNA t Oligotex-dT Sfci£^ ^ Jt'Cfi"* *o 

mm^ttl$^±tS* s #^tb*o01igotex-dT*^t)|^V^±,ethanol tNaCl 

T-mRNA«£*. 7K^U}t 0 

(3) cDNA (DftWk 

TimeSaver t Directional Cloning Toolbox (*fc Amersham pharmacia #M) 
%m^X cDNA $rtf&tf^bfc 0 

mRNA SrttBLT 3 bfc** First-Strand Reaction Mix K DTT 

Notl-dT primer t *.> first-strand Sr^i" 5 . XK**** Second-Strand 

ReactionMix KM?L, second-strand fc^jfcU #1®^^^ 7 A 
ffiiSl b/c double-stranded cDNA ©WASH: EcoRI adaptor NotI -e3M»l£> 

Wyhi-Zo t>5-«^^*9A-e»»b-C% cDNAWftf (EcoRI- NotI) £ 

(4) Expression Cloning 

pRSETB (Invitrogen *fc») EcoRI.NotI 1M b tK^fmUfc cDNA S:^A> 
*J1§^© JM109 DE3 tfcfciHAL-C, LA 7 I/- b •<?#* Ufc„ r©»T?ft5SR 

»i 3^«^e 2«©at*fcJ^ 30s:fc -*#fc» i£SIB?lJ£ DNA 

ICJ; DifejfcU iO^P-^ Kaede Lfc 0 Kaede <DT ^ 
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(5) M#tt<D#$T 

(a) 

&t>tltc±& cDNA <D N ?fd$K: BamHI C EcoRI f->T b £^tt> 

pRSETB(InvitrogenftM) in frame trf-;/^ LX,*ffiM<0 JM109 DE3 

«ct?3S5l**fc.3S5l»e « M5^SI© His-tag fcfilffl L^Ni-Agarose gel (QIAGEN 

(b) M*^* IfrbWRytVm, ik%*-<9 h/vt*™^ 
(«3). 

YM* S UV 480nm fCSI^U i6)> Jtfpfc* 

£ Fluorescein (Molecular Probes %tSS) if ittlfc UXlffi Ufc OS 3 ) 0 
Kaede tf>m»tt&^TO« 3 £5*1% 



^3 
Kaede 



(nm) 


(nm) 


(IT 1 • cm" 1 ) 


m 


(pKa) 




& : 508nm 
: 572nm 


m : 518nm 
^ : 581nm 


U : 98, 800(508nm) 
* : 60,400(572nm) 


m : 0. 80 
^ : 0. 33 


Si: 5.7 
f8R : 5. 7 


225 



(c) pH ffi%&<D!®& 

#^tv^*Uco# pH4~l i<D;<y77-*~Z< 7 >W*' < * V^ZMfe 
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HeLa $M&lC LIPOFECTIN Reagent (Gibco f±) Sr^T Kaede ©SfeftlAl 
tCo m 7 tt, 470nm T«UX 510nm (D^^-CS5^Ufcfc^-C% i*A^ 9 «tti 

C - 3 : Kaede (D—Mfcik 
Kaede teH*#£^$«fc#>, ^<Oge«£M££*fc^K3§5l/^-^ 
SW^^tbS#^^^5 0 ^r-C. Kaede (Dl58#S<D h (T) £T/V 

(R) tC % 160#@OT7-^ (A) % ? (B) Mfi&U 
^^^^f^®[Ufco ^0^^#:=lr Kaede 2 i tfe, Kaede 2<DTKJ ^ffifikXlM. 

ssb^ij ^@B^JS<^sa^J#-^ 7 8 »c^^^i- 0 i2. 5%r ^ y /vr $ 

O^y/V&^&L&VNm^&tb (Pseudonative SDS/PAGE) K:*3V^-C, Kaede2 
& Kaede %fcft*tVX'^ frtz. (0 8) o HeLa «<DiSlB 

jgigHI: Kaede, Kaede2 ItZmZtt ± t> Kaede b^KiE^ftV^m 
>-£^Lfc 0 La>U Kaede2^^:ii«•V^T(4JE^MWfl:K^-^-^'^>' 

HMJ C - 4 : * (00 Kaede * ®©^»f 

^ (AO MM^iaKaedeO^^^O^ilttt^m^^^^WO^iT 
£#5o 12.5%T? VfrTS. Ky/KD«^«)^m^> 365 nm ftj$£tKl<l: 9 
27kDa 0 Kaede #W i7kDa i lOkDa <D^~f^ FHM^f$^5*§r^ U(E1 1 0 
±&h J.o N 365 nm3tM^i9 508 run «M:«'>U 572 nm <DtyiM.^.ft 
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HMD- 1 : Wai>b^^3feS63t^(Momiji)O^Ht 

( 1 ) total RNA (D^tti 

+ydt (Scolymia Vitiensis) .£JBV*fc. TtfS />^^^^=fS:^y^--C# 

#V^cf-^=f 10 ^7A^"TRIzol" (GIBCO BRL) £: 15 m 1 in*.T!ft#L* 
15Wx$-C10#Wa&Lfc. Jhf^PP^3 ml» 15H>Wt 
fc^3^flUfc, 7500xgt?15^il'i>Ufc o ±»fcW Vf**/—* 7. 5 
m 1 15 W^tfct 10 Lfco 17000 x g Tf 10 #K3£'fc? Ufc 0 

$r3#T 70% J- * J — /V& 6 ml *nx.T, 17000 x g ; t? 10 #W3frt>Lfco ±i* 
^•Ctt?: DEPC tK 200 /i 1 -C^Ufco DEPC tKtMI Lfc total RNA * 100 
O.D. 260 £O.D. 280 ©fltSr»83£U"t RNA aiJEtrWrsfc. 230 ng 
<D total RNA &r#fc<, 

(2) First strand cDNA <D&$, 

total RNA 3 Mg Ml, First strand cDNA <0&&*ry b "Ready To Go" 
(Amershara Pharmacia) fc£ *) cDNA(33 m 1) &-£$Ufc 0 

(3) Degenerated PCR 

First strand cDNA (33 /zl)tf>5*>3 m 1 Srfi&SL t VX PCR £*To fc„ 
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5'- ATCAAGNTNWRYATGGAAGG -3' (primer 1) (IB?'J#-§- 2 7 ) 
5'- acVggDccatYDgVaagaaaRtt-3' (primer2) (MW^r^ 2 8 ) 
RttAXteGSr^U YttCXttT^U VI4A,CXI4G^U D«A.GX« 
T lr^i"o 

PCRS^« 

^rVZf V— b (first strand cDNA) 3 /z 1 

X 10 taq ^y7 7^ 5 f 1 

2. 5m M dNTPs 4 \i 1 

100 jtiM primerl 1 nl 

100 juM primer2 1 Ml 

* y Q 35 ix 1 

taq polymerase (5 U/jtiD 1 

94 <C 1#(PAD) 
94 X, 30 # (^tt) 

52 "C 30 (7°7^^-^^^T^-y >-^) 

lis ^r^* 30 *^*a4?v\ r^-y:'*'*** 1 <M?»ZtK 

0. 3 'CTtf tc 0 30 f-^T ^ /VR#£>i&» 43 ICo 
72 t 7 # (*m©Wft) 

4 TJ-effiM* 
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(4) v7t*-~^ywffi&wfr)<o&& 

^tl^bfcDNA $T it & pT7-blue vector (Novagen) \Z.y 4 tf—i/n Vbfc 0 ^Cfli 
(TGI) fcl h 7 VTs V * a V UT X-gal #ftTt'//W* V A h "k 
l/^v^a ^S:??^ ev^an^— <D^CJ10J:*) plasmid DNA ^rfllilU'Cs 3fA£ 
*bfc DNA »f jtO«iB>?lJ £ DNA ^ Vf— £ <9 fc£ t fr, # feftfdfiM 

■C, 5'-RACEfe*5<tt;3'-RACEife^ **Mr=P£l*©* u-=y ^Srfrofc, 

(5) 5'-RACE& 

Degenerated PCR -CWfeflfc DNA W^© P«(O«fl0BW*ft361-*fc»lC 5 '"RA CE 
System for Rapid Amplification of cDNA Ends, Version 2.0 (GIBCO BRD«rffll> 
Xs 5'-RACE m*n-o fee UStttl) HWm Lfc total RNA £ 3 Mgtffl Lfc. 
DC-tailed cDNA © — HO @ Wi^^g^tt 

5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primer3) (Sa^"J#^2 9) 
5'- AGTTCACACCATGATATTCAATATCATA -3' (primer4) (ia?l]##3 0) 

5'-ggccacgcgtcgactagtac-3' (primer5) (ffi^!l##3 1) 
5'-TCTTCGTAAGTCATGCTTCGTTC-3 , (primer6) (@B^J#-^3 2) 

3ft$SlLfc DNA ®fK"^r pT7-blue vector (Novagen) (C^^ ->3 V Lfc c ^fli^ 
#<TG1) Kh?**?*- >-^aVLTX-gal#£TW>-*!M 
i/gy|:tTV\ 6^=io^-tf>*B§®<fc9 plasmid DNAfcfttRLt\ #A£tWt 



.46 



004018671 [file://C:\Documents and Settingsteva - ? sktop\DocsforAJ\WO040i8671 .cpfl Ka ^ e 

WO 2004/018671 PCT/JP2003/010628 

DNA mftOlj&RMt: DNA i/- ? Vf~-\Z ^tc 0 
(6) 3'-RACE& 

Degenerated PCRT!#Mtfc DNA $r © ffWMH** (4) ©*WEWftft-C#fe 

LX (2) "CWSELfc first strand cDNA £ 3 /ili£JBLfc 0 
ftfc\*1t."f t ?'< r± 5'- GGTATTCGCCAAATACCCAAA -3'(primer7) (gB?0## 3 3 ) 

•f^7°^— h (first strand cDNA) 3 nl 

X 10 taq Ay7 7"- 5 > 1 

2. 5 mM dNTPs 4 m 1 

20 /iM primer3 1 Ml 

10 n'VL oligo dT primer 1 Ml 

? DQ 35 ixl 

taq polymerase (5 U/m 1) 1 /x 1 

94 <C 1 #(PAD) 
94 30 

52 *C 30 ^(7°7^^-<^^^T^-y ^^) 
72 *C 1 ft 

±|B 3 *T y 30 -M * Miofc. 
72 «C 7 # 
4 VX*&& 
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ffMUfc DNA $?)t"£- pT7-blue vector (Novagen) Ky 4 VUfco ^HH 

m (TGI) fcb9^7*-y-^B^UT X-gal «T -C^*- * 7 b * V * 

dna m)f<omMm^ dna ^^^f— £ x o trt„ 

(7) £:KcDNA<7>&# 

u-Aftflafeufc. m**k cmffistswt^'f^imu (2) 

TffiKLfc First strand cDNA $r#&^^ UT PCR Srfx otM© cDNA &#fc 0 £ 
d-^ Momiji bfc 0 Momiji ©7 5 /*BHtrB»<Di0»*9 

5'- CCCGGATCCGACCATGGTGAGTGTGAnAAGGACGAAATG -3'(primer8) (@B?IJ#-§- 3 4) 
5'- CCGCTCGAGTTGTTGTTGTTTCTCTTTGTCCTG -3' (primer9) (IB?lJ#-^ 3 5 ) 

PCR£J&J&« 

Tyf^—y (first strand cDNA) 3 /zl 



X 10 pyrobest /<y~7r~- 5 M 1 

2. 5 mM dNTPs 4 m 1 • 

20 mM primer4 1 Ml 

20 /zM primer5 1 Ml 

5 y q 35 n 1 

pyrobest polymerase (5 U/m 1) 1 Ml 



PCRSJfc&tt 

94 *C 1 #(PAD) 

94 *C 30 g> <M&) 
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52^ 30 U> {7?>(v-(DWmr><r)T--]) Vif) 
72 "C 1 ft {-f? 4 
±E3*xy:/&30lM^/HTo7t 0 

72 *C 7 
4 IDT?*** 

D - 1 ( 7 ) T?*i*g $ *bfc 700 bp <Z>^ V K Sr T # n — * yA^>Hft*Kl 
T? N §J D W U PET28 vector (Novagen) <D Nco I > Xho I fflJfitKljf AUTx 

(JM109-DE3) T*l§m§*fCo C His-tag W< i?i^^^h7 

^fU S£$*fc5eW: Ni-Agarose gel (QIAGEN) -Cillfc„ i|S©^«: 

(1) st3te<ftte©#w 

(Momiji) 20 /xM, 50 mM HEPES pH 7. 4 N 150 mM KC1 iWSrJB^-C* R 

Ttmm* ? > Ufc. 1SIJ Bradford $fc*C3ft & g 6 KM £ RlDl* 

b/VOf-^OttJ; 19 , 508 nm t 578 nm fc&tt5^/W®3fe#$c£fH$ Ufc. 450 
ran «W 0.002 t £ 5 fcSbfeSe&RJfcWR^fcfcU 450nmT*Sj©bfc 
B#0>M*^ h/l>%m&\stc 0 EGFP (CL0NTECH) $r P^llJl 450 nm 0. 002 

0. 6 i Lfc e tt£tir*ef£& 4 Rtf HI 1 1 Kf&t. 
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Momiji 


EGFP 




508nm t 578nm 


490nm 




518nm,588nm 


509nm 




102250 (508nm). 76950 (578nm) 


48850(490nm) 




0.43 (518nm). 0.51 (588nm) 


0.600 




pKa=5.8 (508nmX pKa=6.5 (578nm) 


pKa=6.0 




229a.a. 


2382L& 



(2) UYtia^^ Y^mkoMfe 

*&W<Dnytm& (Momiji) ftUV(365nm#3©<Oj$l*K:£!3, ftt/t, RXfi. W. 

ft**** h/vtfmk-tztcib, *:©3E<fc«rW£Lfc. &ytm&&50 mM hepes pH 

7.4, 150 mM KC1 LT, 365 nm©MltU 365 ran TfjibjB LfcB#tf> 

hA<fcWJfeUfc. *fc«t3teSe20 /xM, 50 mM HEPES pH 7. 4, 150 mM 
KCl&Jft&ffiWt* 365 m<Dyt%fmL1t&<DmWLX'<* W^SrSfl^LfCo Mfe 



(3) pH«gte©«l£ 
pH 4 36»bl 1 ©fiM^'CKft*'** h^^rfc 9 pHJgg& (pKa) £r$!l5£Lfc 0 

pH 4, 5 : WMt* y 7 7~ 
pH 6, 11 : ]} ^777- 
pH 7, 8 : HEPES *y 7 7- 
pH 9, 10 : ^!J^y7r- 

4 1 2 K^l". 

H»JD- 4 .-Momiji ©3£5t#tt£>#& 
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Momiji <D 86 # g O $ y» (E) & V i?> (K) 111 # @ <DTX'*y 

y&L (D) ^/v^v®? (E) (c, 142 ffBO^/v^sv (Q) ?:/nyy (p) 
ic, 203 #@©7;^=y (r) &t*^> (h) tcr^ s&w&i-z&K*. D 

^/M&ft^fc©^ 5 102250 (508nm)ri>£> 127200 (505nra)l£±#U^bi^<£>^ 

ftofc (&5, Hll 52fctf2 Do % (00 »tt^#^l-«#tt«^ 

ofc^V^ft^ScO^tt, R&M (Momiji) ©-fctl/KK fc^T^pH tC$g£l 
tt*tofc(01 TJUJl 8) 0 £.©3g&ft«:Moiiiiji2 £ Ufc 0 Momiji2 ©7 5 / 

mfflRxm&mw&&M&<oB&Wr* 1 1 &t>* 1 2 i^ft-w^i-. 



*5 :£*tttt£Jltt 





uvSBItffflii&tl:*: 












MomQi 


508 nm 


518 nm 


578 nm 


588 nm 


102250 (508 nm) 


76950 (578 nm) 


Momiji2 


505 nm 


518 nm 


576 nm 


587 nm 


127200 (505 nm) 


51450 (576 nm) 


MomOW 


507 nm 


518 nm 


583 nm 


596 nm 


27200 (507 nm) 


32050 (583 nm) 



mmm - 5 : Momiji oftmktfc&fotefkytftfev&i&i 

Momiji <D 197 #B©^yo^*/y (I) >Q0 \ZT % J MW&Vlt 0 

Z.<D&m#* Momiji 4 t UTCo Momi ji4 <OT 5 / KIl?fl£tri££B2BJ«:gB?!l*© 

ia?ij##i 3^i 4^*^*1^1-0 % W ftRM*#:£Wfc**>&#^©& 

JfcgftoP 365 nm 1 Momiji4 -C'ttiUBi £*bfc#, ff££ (Momiji) 

RljfcVvCtt 365 nm «t*& 10## ifomiji4 © l^MBiltKlffiS U 
■ Momiji 4 #»&S! (Momiji) «£ 9 3feR^^^'^6*J'^^^^^ife^'^^ s ^^^ ^ ^ 
Lfc (Hll 6, 2 0Rt>'2 2) o HeLa »^ Momi ji, Momiji4 &3§m£-£-C, 
tel^t?O410 im3teRM*fcJ:*«35»fe*^©«*Wtt«>*ik (Red/Green) 

3teflaW##W^3te#tt«tte»**S Momiji 4 (DfS 5 £ U 

fc e & (AO *J»»»#ttiC**^«fe<>fc* v,k ***tto^»4, 
(Momiji) O-tHKK fe^X^pH #&^&Mtttfr<DiSi© 
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^3te«rJfeo^t±®VNpHU:g!Stti:*ofc(Bll 7RT*1 9) 0 



H«fi#9D- 6 : Momiji ©Zl*©|ffi 

12.5%7* y /VT $ K ^7* £ T Momiji Sr It * * i* IC * » * ft 

(Pseudonative SDS/PAGE) 5 £ Momiji ttlBAftSrJgj* r t Sr^ L 
fee Momiji CD 11 #1(07^*7^ (N) &7/W*r = y (R) 29#i©P^ 
(L) fcM^^y (T) lC N 122#B©^u-yy (Y) <lr^/W§yI* (E) 
\L S 136#goy^V (K) SrT^^y (N) 138 # B <P ^/W 5 y (Q) 
fcu^yy (L) {C, 142#i(D^/V^$> (Q) Sr^nyy (P) fc, 159 #B© 
7^/<7^V (H)'«rT^^9^^BI (D) 161#B©T7~y (A) £izyy 

(S) 190#S©^nixV (Y) £M^-~y (T) 192 # B © 7 ^/KT 
7=y (F) Sr^nW (Y) fc, 196 #B©^*-7My '(c) ^rtyy (S) fcT 
^yHfi&U 224#Bd>k 229#B*T?©6 7$ /Sfc&Bu'l&'-rSVfc.fc >> -* 
ft:fcfc'ofc(0 2 4). Momiji fcR*fc:»:&>&*^©* (00 *Ha»&#Blfc«# 
#tt#£frSttSf&^LTl\fc(B2 5). ^©^M#& dl6 £ bfc 0 dl6 ©T 

% J IfcK^XtWiaEB^SrB^*©^*-* 1 5 Rtf 1 6 fc-tft-tfh^l-. 

ISftfllD- 7 : Momiji <D^mW<DftM 

Momiji© 11 #|C07^7^/ (N) %7sU*?~> (R) fc\ 29#B©n^y 
y (L) ^M/t=y (T) fc, 95#@©-f yn^Tiyy (I) Zhujr-i' (T) 
ioi#s©-f yp^ *yy (i) (v) \l s io3#B©-f yn-fv-y (i) £ 

hl/t^^ (T) fc x 122#B©f-n-yy (Y) (E) fc % 124#B 

©/*yy (v) Srhytf-^y (T) tc N i38#B©^/v^$y (q) &n^>yy (l) 
K N 142#@©^/W^^y (Q) Sr^opy (P) fc* 159#B©T^/-?7=¥y (N) 
&7*^7¥y& (D) fc> 161#@©T7-y (A) (S) fc x 174 #B 

co7i-/v77 = ^ (F) £yf-*-~y (M) fc> i90#@©^o *yy (y) 

*=y (T) Ks 192 #B ©7 ^-7VT7^y (F) «rfn^V (Y) 196 #B 
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OfXT^y (C) Sr-feUV (S) fcU 2l2.mn(Oy^=z;VTy=.V (F) &f-v*/ 
V (Y) C7^»U 224#S^^ 229#@^-C0 6T^/^»1- ; 5 : * 
fc* *)%.%fcbt£<>1Z(®2 4) 0 Momiji fcPIflllC»*»t>fS5^©S)8 (ft) ftflWtft 
#6<jlJ:m5fe#tt«*3 5ttK^^U-CV>fc(ia2 6 hi «16 t Ufc 0 

i" 

/W y^c'yf'^^ (Anthopleura inornata) $3fe£>H9&& 

#3§W©&flfg (*A«*ffft) tt*L<:fc£iv/i:«>* ft^ 

^fc^^K^«t!5> t.^.^l/dt (Trachyphyllia geof froyi) UlS;5lH'5$r&& 

^-^y^ (optical marking) f5i iiS«rffitfc5. £ fc^WBW J: ?K T 
f , 5/v*-#*1f>'=f (Scolymia Vitiensis) fcAJfei-**^*— JWffiftSr^f*"S 

»w©ft#BeftHu MiaotMfei^ 

(optical marking) r*£*#W<?*>S. *fc, .*#W©SbfeS&*K: 
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1. ^!)/Wy^yft^ (Anthopleura inornata) fe^OTEO^f 

(1) RJMKfc&fttf 6 0 5nmT?S)5 ; 

(2) 6 0 5 nmtfclt5 : e^MP4 7 5 5 0^5; 
( 3 ) im.W&<D p HJ»gtt# p H 5 ~ 1 0 V&JtVto 5 : 

( a ) IB?tJ#-§- 1 fclBtt© T 5 V ; Xtt, 

( b ) gB3&J#-* 1 KIBite©7 5: J WmViZ.^X ii»6>*fl©7$; Wtvkfr, 
?U : 

3. ^UMy^ft^ (Anthopleura inornata) &*<DTfB<P#tt£# 

(1) Mi^W5 5 3nmf$)5; 

(2) 5 5 3 nm^ttS^/VM^gc^ 5 300t$>5; 
( 3 ) ftRJfeftft© P H^gtttf* p H 5 ~ 1 0 6 : 

( a ) SB3?!I## 3 fcfB<gtf>7 5 7 SliBJiJ ; X\t, 

(b) e?u##3 miB«t©T ^ y mmmKis^x i^&mot ^ ;wt<ox&, 

5 . |ft$Jg 1 d> b 4 ©»^lC|B^OSe«Sr 3 - Kf 5 D N A 0 
6. £JlTOf?Mx**ODNA 0 

(a) ^J##lfcE«©7$/KK^£ = -K-rSDNA ; Xtt, 

(b ) i icib^^t $ y s&ia^Jfc&v^-c i Potior 5 / 
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— K1"5DNA : 

(a) @B^J##3^|B«OT^y^SajiJSr = -Ki-5DNA ; Xtes 

( b ) MB?iJ#-f 3 KUm<DT 5. J MfB^lJK&VN-C 1 *^M©T ^ ^^^s 

— K1"5DNA: 

8. ^TOMt^^SSS^JSt^SDNA. 

( a ) ia»# 2 fc®«o^SS^I ; Xtt* 



10. M6 9 (D»fc|a«CDNASrtt5^ft^^ 

1 1 . »**6 Jfcfe 1 0 ©fflx*»fclB*t©D'NAXH:»#* i o fclB<ft©l& 

UTfflWt FRET (***i**^^^-te») Jfc*ff$=.fcfc«*4:-*-5x 



IB^IJ : 
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15. t^-1hV=f (Trachyphyllia geoffroyi) &&<DTfB£>#t£&;t't 

( 1 )#*Mft©ilBI*fc £ O bft&K&it UMfe*:&S# 5 0 8nm(i) 

RV5 7 2 nm (ffc) T*fc«3 . 5 1 8 nm (ft) RT$5 8 1 nm 

(#) "CfcS ; 

(2) 5 0 8 nmfc*5ttS*/Mft3tefl** <») ^9 8 800M-1 cm-lfife 
9, 5 7 2nmC*3lt5 ; e/V|» (*) #6 040 OM- 1 c m- 1 ; 

(3) SW£#0. 8 0 Oft) &tf0. 3 3 

(4) »&R"0«*feOpHI«SttfcoVNtOpKaH:*R:5. 7-?&5: 

( a ) ga?ij#-f§- 5 k:sb*w>t ^ / wsfsm i xte. 



1 7. ia?ij##7fciB^T^/m@a^j%^i-§^^e®o 

18. TfX'^ltWy* (Scolymia Vitiensis) *5fe(DTIBOit#tt^ 

(1) ^^om#t^,tl5^^b#fe^»UM^^/5 s 5 0 8 nm(|) 
Rtf 5 7 8 nm (M) Tf*> 0 , St***:*** 5 18nm(S) &tf5 8 8 nm 

(2) 5 0 8 nmfc*^5**1ft*fi* (WO #1 0 2 2 5 0M-1 cm-It 
h 9> 5 7 SnmmS^MIC (*) #76950 M-lcm-1 



(3) Itf-lR* #0. 4 3 (ft) &tf0. 5 1 (0) X~hZ;RXf 

(4) (5 0 8 nm) <D p HJ&gttfcOl>T p K a # 5 . 8T*fc!^ (5 
7 8nm) <D p HjfiSttfcoV>Tp K a # 6 . 5T^5, 

1 9. 6JLT©ffTih/#©T§y»B?!ISr*"i"S*3feaSffo 
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( a ) @bjij## 9 \z.%m.<or % j fmn ; 

2 1. 

( a ) mnm-w 5 i-ib*c<dt 5 j mm & =» - ki-5 d n a ; xw\ 

( b ) bb^ij## 5 fciaftoT 5 y BEHfcSsv vt 1 feftfl©7 / 

f^DNA : 

( c ) w?m% 6 ^iB«(DSSia^w-r s d n a ■; x\t> 

(d) @B^ij#^-6ra^co^ia^j^*5v>-ci^feMo^^^:^ 

2 2. OT^faft/S^DNAo 

(a) Sa^J#-^ 7 KtfMUDT ^ ySfeia^USr = -K-t 5DN A ;X14> 

(b) S5«J»#8K:iB*oifc£B51l**ri"SDNA. 
23. SlT©{Rl^^©DNA„ 

(a ) K^J##9^«K<7>T5/^B^JSr= , -K't-5DNA ; Xtt, 

(b ) 9 icib«ot ^ j wbjii^v^ 1 *>6>mb<dt 5 

> •fSDNA : 

( c ) mm^- 1 0 \Z.WM(OmmWM^-t 5DNA;XI1 
( d ) j^»f 1 0 ICIE^O^SB^I fc*8WC 1 ^ 

2 4 . SJlTO'Pir^*© D N Ae 

( a )i2^11, 13, 1.5X»1 7mB«t©T5y*BW«T3-Ki*eD 
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NA ; Xtis 

(b) 1B^##12, 14, 1 6X»18KlB«i<0«flB^ISr*i-5DNA. 
2 5 . KMttE2 1^2 4 ©flffix* 5 'fc1Bit©DNA**i'*»***. y< ^ * 

' o 

2 6. 11*312 4©{i»rftjWcSBi^DNAXtt:W#^2 5 fctB«© 

2 8 Kl|B«©»^«*S|e*. 
3 0. If*«2 7*»b 2 9 <DfpTtl^«0^f 

4©(l>rn*»^IB«©DNA N n#X2 5fc|B«©^&*/'«**^ 1***2 6 
fc!B^©^«iiS&#> X»W*« 2 7*^2 9 ©ttftd»fc|Btt©!*&«3teMR 
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SEQUENCE LISTING 
<110> RIKEN et al 

<120> Chromo protein and fluorescent protein 
<130> 35 
<160> A31519A 

<210> 1 
<211> 229 
<212> PRT 

<213> Anthopleura inomata 
<400> 1 

Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

1 5 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp Thr Leu Thr Pro Cys Trp Met Tyr 

50 55 60 

Gly Ser Lys Thr Phe He Lys His Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Glu Ser Leu Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Cys Leu Thr He His Gin Asp Thr Ser Met Gin Gly 

100 105 110 

Asp Cys Phe He Phe Lys He Lys Val He Gly Thr Asn Phe Pro Ala 
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115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

Arg Leu Gly His His 
225 

<210> 2 
<211> 690 
<212> DNA 

<213> Anthopleura inornata 
<400> 2 

atg get acc ttg gtt aaa gaa act atg cgc ate aag atg agt atg gaa 48 
Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

1 5 10 I 5 

ggg acg gtt aat gga cac cac ttc aag tgt gaa gga caa gga gag ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 
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20 25 30 

aag cct ttt gaa ggt tac cag gto gaa aag att aga gtt act gaa gga 144 
Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys lie Arg Val Thr Glu Gly 

35 40 45 

ggt ccg eta ccc ttt gcg tac gat act ttg aca cct tgc tgg atg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp Thr Leu Thr Pro Cys Trp Met Tyr 

50 55 60 

gga agt aaa acc ttc ate aag cat aca tea gga att ccc gat tac ttc 240 
Gly Ser Lys Thr Phe lie Lys His Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag gag tct ctt cct gaa ggc ttt act tgg gaa aga acg caa ate tac 288 
Lys Glu Ser Leu Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin lie Tyr 

85 90 95 

gag gat gga ggc tgt ctt act att cac cag gac aca age atg cag gga 336 
Glu Asp Gly Gly Cys Leu Thr He His Gin Asp Thr Ser Met Gin Gly 

100 105 I 10 

gat tgt ttt att ttc aag ata aaa gtc att ggt acc aac ttt cct gec 384 
Asp Cys Phe lie Phe Lys lie Lys Val lie Gly Thr Asn Phe Pro Ala 

115 120 125 

aat ggt ccc gtg atg cag aag aaa aca gca gga tgg gag cca tgc gtt 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cct cgt gee ggt gtc ttg tgt gga cag teg ttg atg 480 
Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gee ctg aaa. tgc aag gat ggc aac cac ctg acg tgc cat ctg cga act 528 
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Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

acc tac agg tec aga aag gca gga caa aaa atg cca gag ttc cat ttc 576 
Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

ggg gat cat cgt att gag ate ctg aag gaa gaa gaa caa ggc atg cgt 624 
Gly Asp His Arg lie Glu lie Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

att gaa caa tac gag gca gcg gtg gcg agg tac tgc gaa get cca tec 672 
He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

agg ctt gga cat cac taa ^® 
Arg Leu Gly His His 
225 

<210> 3 
<211> 229 
<212> PRT 

<213> Anthopleura inornata 
<400> 3 

Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

1 5 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

Lys Pro :Phe Glu Gly Tyr Gin Val Glu Lys lie Arg Val Thr Glu Gly 
35 40 45 
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Gly Pro Leu Pro Phe Ala Tyr Asp lie Leu Ala Pro Cys Cys Ser Tyr 

50 55 60 

Gly Ser Lys Thr Phe lie Lys His Val Ser Gly lie Pro Asp Tyr Phe 
65 70 75 . 80 

Lys Glu Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin lie Tyr 

85 90 95 

Glu Asp Gly Gly Ser Leu Ser lie His Gin Asp Thr Ser Leu Gin Gly 

100 105 110 

Asp Cys Phe lie Tyr Lys lie Lys Val lie Gly Thr Asn Phe Pro Ala 

115 120 125 

Ash Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 I 40 

Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 I 90 

Gly Asp His Arg He Glu lie Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

lie Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

Arg Leu Gly His His 
225 



<210> 4 
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<211> 690 
<212> DNA 

<213> Anthopleura inornata 
<400> 4 

atg get acc ttg gtt aaa gaa act atg cgc ate aag atg agt atg gaa 48 
Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

1 5 10 15 

ggg acg gtt aat gga cac cac ttc aag tgt gaa gga caa gga gag ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

aag cct ttt gaa ggt tac cag gtc gaa aag att aga gtt act gaa gga 144 
Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 40 45 

ggt ccg eta ccc ttt gcg tac gat att ttg gca cct tgc tgc teg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Ser Tyr 

50 55 60 

gga agt aaa acc ttc ate aag cat gtc teg gga ate ccc gat tac ttc 240 
Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag gag tec ttc cct gaa ggc ttt act tgg gaa aga acg caa ate tac 288 
Lys Glu Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tct ctt tct att cac cag gac aca age ctg cag gga 336 
Glu Asp Gly Gly Ser Leu Ser He His Gin Asp Thr Ser Leu Gin Gly 

100 105 HO 

gat tgt ttt att. tac aag ate aaa gtc att ggc acc aac ttt cct gec 384 
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Asp Cys Phe lie Tyr Lys lie Lys Val He Gly Thr Asn Phe Pro Ala 

115 120 125 

aat ggt ccc gtg atg cag aag aaa aca gca gga tgg gag cca tgc gtt 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cct cgt gcc ggt gtc ttg tgt gga cag teg ttg atg 480 
Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gcc ctg aaa tgc aag gat ggc aac cac ctg acg tgc cat ctg cga act 528 
Ala Leu Lys Cys Lys Asp Gly Ash His Leu Thr Cys His Leu Arg Thr 

165 170 175 

acc tac agg tec aga aag gca gga caa aaa atg cca gag ttc cat ttc 576 
Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

ggg gat cat cgt att gag ate ctg aag gaa gaa gaa caa ggc atg cgt 624 
Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

att gaa caa tac gag gca gcg gtg gcg agg tac tgc gaa get cca tec 672 
lie Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

agg ctt gga cat cac taa 690 
Arg Leu Gly His His 
225 

<210> 5 
<211> 225 
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<212> PRT 

<213> Trachyphyllia geoffroyi 
<400> 5 

Met Ser Leu lie Lys Pro Glu Met Lys lie Lys Leu Leu Met Glu Gly 

1 5 10 15 

Asn Val Asn Gly His Gin Phe Val lie Glu Gly Asp Gly Lys Gly His 

20 25 30 

Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 . 55 60 

Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

Asp Gly Gly Val Cys lie Ala Thr Asn Asp lie Thr Leu Lys Gly Asp 

100 105 HO 

Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp lie Thr Met Ala 
145 150 155 160 

Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 
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48 



180 185 190 

Asp His Cys lie Ser lie Leu Axg His Asp Lys Asp Tyr Asn Clu Yal 

195 200 205 

Lys Leu Tyr Glu His Ala Yal Ala His Ser Gly Leu Pro Asp Asn Yal 
210 215 220 

Lys 
225 

<210> 6 
<211> 678 
<212> DNA 

<213> Trachyphyllia geoffroyi 
<400> 6 

atg agt etg att aaa oca gaa atg aag ate aag ctg ctt atg gaa ggc 
Met Ser Leu lie Lys Pro Glu Met Lys lie Lys Leu Leu Met Glu Gly 

10 15 

aat gta aac ggg cac cag ttt gtt att gag gga gat gga aaa ggc cat 
Asn Yal Asn Gly His Gin Phe Yal lie Glu Gly Asp Gly Lys Gly His 

20 25 30 

cct ttt gag gga aaa cag agt atg gac ctt gta gtc aaa gaa ggc gca 144 
Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Yal Val Lys Glu Gly Ala 

35 40 45 

cot etc cct ttt gec tac gat ate ttg aca aca gca ttc cat tat ggt 192 
Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Ala Phe His Tyr Gly 

re 60 

50 55 
aac agg gtt ttt get aaa tac cca gac cat ata cca gac tac ttc aag 240 
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Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt ccc aaa ggg ttt tct tgg gag cga age ctg atg ttc gag 
Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

gac ggg ggc gtt tgc ate get aca aat gac ata aca ctg aaa gga gac 
Asp Gly Gly Val Cys lie Ala Thr Asn Asp lie Thr Leu Lys Gly Asp 

100 105 HO 

act ttt ttt aac aaa gtt cga ttt gat ggc gta aac ttt ccc cca aat 
Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt cct gtt atg cag aag aag act ctg aaa tgg gag gca tec act gag 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

aaa atg tat ttg cgt gat gga gtg ttg acg ggc gat att ace atg get 
Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Thr Met Ala 
145 150 155 160 

ctg ctg ctt aaa gga gat gtc cat tac cga tgt gac ttc aga act act 
Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

tac aaa tct agg cag gag ggt gtc aag ttg cca gga tat cac ttt gtc 
Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 190 

gat cac tgc ate age ata ttg agg cat gac aaa gac tac aac gag gtt 
Asp His Cys He Ser lie Leu Arg His Asp Lys Asp Tyr Asn Glu Val 
195 200 205 
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aag ctg tat gag cat get gtt gec cat tct gga ttg ccg gac aac gtc 672 
Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 
210 215 220 

678 

aag taa 

Lys 

225 

<210> 7 
<211> 225 
<212> PRT 

<213> Trachyphyllia geoffroyi 
<400> 7 

Met Ser Leu He Lys Pro Glu Met Lys lie Lys Leu Leu Met Glu Gly 

1 5 10 15 

Asn Val Asn Gly His Gin Phe Val lie Glu Gly Asp Gly Lys Gly His 

20 25 30 

Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 
100 105 HO 
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Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Arg Met Glu 
145 150 155 160 

Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 • 190 

Asp His Cys lie Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 
210 215 220 

Lys 
225 

<210> 8 
<211> 678 
<212> DNA 

<213> Trachyphyllia geoffroyi 
<400> 8 

atg agt ctg att aaa cca gaa atg aag ate aag ctg ctt atg gaa ggc 48 
Met Ser Leu He Lys Pro Glu Met Lys He Lys Leu Leu Met Glu Gly 

1 5 10 15 

aat gta aac' ggg cac cag ttt gtt att gag gga gat gga aaa ggc cat 96 
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Asn Yal Asn Gly His Gin Phe Val lie Glu Gly Asp Gly Lys Gly His 

20 25 30 

cct ttt gag gga aaa cag agt atg gac ctt gta gtc aaa gaa ggc gca 144 
Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt gec tac gat ate ttg aca aca gca ttc cat tat ggt 192 
Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

aac agg gtt ttt get aaa tac cca gac cat ata cca gac tac ttc aag 240 
Asn Arg Val Phe Ala Lys Tyr Pro Asp His lie Pro Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt ccc aaa ggg ttt tct tgg gag cga age ctg atg ttc gag 288 
Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

gac ggg ggc gtt tgc ate get aca aat gac ata aca ctg aaa gga gac 336 
Asp Gly Gly Val Cys lie Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 

act ttt ttt aac aaa gtt cga ttt gat ggc gta aac ttt ccc cca aat 384 
Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt cct gtt atg cag aag aag act ctg aaa tgg gag gca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 I 40 

aaa atg tat ttg cgt gat gga gtg ttg acg ggc gat att agg atg gag 480 
Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp lie Arg Met Glu 
145 150. 155 16° 
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ctg ctg ctt aaa gga gat gtc cat tac cga tgt gac ttc aga act act 528 
Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thx Thr 

165 170 175 

tac aaa tct agg cag gag ggt gtc aag ttg cca gga tat cac ttt gtc 576 
Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 190 

gat cac tgc ate age ata ttg agg cat gac aaa gac tac aac gag gtt 624 
Asp His Cys He Ser lie Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

aag ctg tat gag cat get gtt gec cat tct gga ttg ccg gac aac gtc 672 
Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 
210 215 220 

678 

aag taa 

Lys 

225 

<210> 9 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 9 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

j 5 10 I 5 

Gly Ser Val Asn Gly His Asp Phe Val lie Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 
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35 



40 45 



Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp lie Pro Asn Tyr Phe 



50 

Arg Val Phe Ala Lys Tyr Pro Lys Asp lie Pro Asn Tyr P 
65 

Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met lie Phe 



Glu Gin Ser 

Glu Asp Gly Gly He Cys lie Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 I 25 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 



85 90 _ 95 



130 



135 



140 



Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 
165 170 175 

Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 



Thr Phe Lys 

180 

His Cys He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 



185 190 



He Asp 



200 205 



195 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 
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<210> 10 
<211> 690 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 10 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

1 5 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Yal lie Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 
100 105 110 
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ggc act ttc tat aat aaa gtt cga ttt tat ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg cag aaa tgg gag caa tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tae cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 19° 

ata gat cac tgc ata gag att tta age cat cgc aac gat tac aac aac 624 
lie Asp His Cys lie Glu lie Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 
210 215 220 

690 

gag aaa caa caa caa tga 
Glu Lys Gin Gin Gin 
225 
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<210> 11 
<2U> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 11 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

1 5 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Lys Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Glu Gly 

100 105 HO 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 
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165 170 I 75 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

lie Asp His Cys He Glu He Leu Ser His His Asn Asp Tyr Asn Asn 

195 200 -205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 

<210> 12 
<211> 690 
<212> DNA 

<213> Scolymia Vitiensis 
<400>12 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

1 5 10 I 5 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp. He Leu Thr Thr Ala Phe His Tyr 
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50 55 60 

ggc aac egg gta.ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp lie Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct aag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Lys Gly Tyr Ser Trp Glu Arg Ser Met lie Phe 

85 90 95 

gaa gac ggg ggc att tgc ate gec aga aac gac ata aca atg gaa ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp lie Thr Met Glu Gly 

100 105 HO 

ggc act ttc tat aat aaa gtt c'ga ttt tat ggt gta aac ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg cag aag tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp lie Asn Met 
145 150 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc ata gag att tta age cat cac aac gat tac aac aac 624 
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lie Asp His Cys He Glu He Leu Ser His His Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 
210 215 220 

690 

gag aaa caa caa caa tga 
Glu Lys Gin Gin Gin 
225 

<210> 13 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 13 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

1 5 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 
85 - 9° 95 
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Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 HO 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

He Asp His Cys Met Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 

<210> 14 
<211> 690 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 14 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 
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l 5 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea gg c 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca'cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr lie Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gec aaa tac cea aag gat ata eca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp lie Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met lie Phe 

85 90 95 

gaa gac ggg ggc att tge ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys lie Ala Arg Asn Asp lie Thr Met Asp Gly 

100 105 110 

ggc act ttc tat aat aaa gtt cga ttt tat ggt gta aat ttc ooo ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cea gtt atg cag aag aag aeg eag aaa tgg gag eaa tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

gag aaa atg tat gcg egt gat gga gtg ttg aeg ggt gat att aac atg 480 
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Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc atg gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Cys Met Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

gag aaa caa caa caa tga 690 
Glu Lys Gin Gin Gin 

♦ 

225 

<210> 15 
<211> 223 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 15 

Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

1 5 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 
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20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr lie Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

,50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp lie Pro Asn Tyr Phe 
65 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met lie Phe 

85 90 95 

Glu Asp Gly Gly lie Cys lie Ala Arg Asn Asp lie Thr Met Asp Gly 

100 105 HO 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Val Asn Phe Pro Pro 

115 120 I 25 

Asn Gly Pro Val Met Gin Lys Asn Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 I 40 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp lie Asp Met 
145 150 155 160 

Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

lie Asp His Ser lie Glu lie Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 
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<210> 16 
<211> 672 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 16 

atg gtg agt gtg att aag gac gaa atg aaa gtc cgc ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

15 10 15 

ggc agt gta aac gga cac gac tte gtg att gac gga act ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct tte gee tac gat ate ctg aca aca gca tte cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta tte gee aaa tac cea aag gat ata cea aac tat tte 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att tte 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp lie Thr Met Asp Gly 
100 105 HO 
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ggc act ttc tat aat aaa gtt cga ttt gaa ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aat acg ctg aaa tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Asn Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att gac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met 
145 150 155 160 

tec ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc ace cac tac 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

ata gat cac age ata gag att tta age cat cgc aac gat tac aac aac 624 
lie Asp His Ser lie Glu lie Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac taa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 
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<212> PRT 
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<400> 17 

Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

I 5 10 15 

Gly Ser Val Asn Gly His Asp Phe Val lie Asp Gly Thr Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 .80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Thr Phe 

85 90 95 

Glu Asp Gly Gly Val Cys Thr Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 HO 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Thr Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met 
145 150 155 160 

Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Met Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

He Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 
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195 200 205 

Val Thr Leu Tyr Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 



<210> 18 
<211> 672 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 18 

atg gtg agt gtg att aag gac gaa atg aaa gtc cgc ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

1 5 ■ 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga act ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val lie Asp Gly Thr Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

gge aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg act ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Thr Phe 
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85 90 95 

gaa gac ggg ggc gtt tgc acc get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly Val Cys Thr Ala Arg Asn Asp lie Thr Met Asp Gly 

100 105 HO 

ggc act ttc tat aat aaa gtt cga ttt gaa ggt aca aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Thr Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg ctg aaa tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 I 40 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att gac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp lie Asp Met 
145 150 ■ 155 160 

tec ctg ttg ctt aaa ggg ggt ggc cat tec cga tgt gac atg aga act 528 
Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Met Arg Thr 

165 170 1 ?5 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc acc cac tac 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 I 90 

ata gat cac age ata gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Ser lie Glu lie Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt tat gag cat get gtt get cgt tct gga ttg cag gac taa 672 
Val Thr Leu Tyr Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 
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<210> 19 



<211> 21 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

gaaggrtgyg tcaayggrca y 21 

<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence'- Synthetic DNA 
<400> 20 

acvggdccat ydgvaagaaa rtt 23 

<210> 21 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

ggccacgcgt cgactagtac gggiigggii gggiig . 36 
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<210> 22 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 22 

aagagactcc ttgaagtaat cggga 25 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 23 

ggccacgcgt cgactagtac 20 

<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 24 
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20 

aaaatatcgt acgcaaaggg 



<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 25 

4.*4- 20 

aggaggtccg ctaccctttg 

<210> 26 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 26 

33 



cccggatccg accatggcta ccttggttaa aga 



<210> 27 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 27 

atcaagntnw ryatggaagg 20 

<210> 28 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 28 

acvggdccat ydgvaagaaa rtt 23 

<210> 29 
<211> 3i6 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNj 
<400> 29 

ggccacgcgt cgactagtac gggiigggii gggiig 36 

<210> 30 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 30 

agttcacacc atgatattca atatcata 28 

<210> 31 
<2U> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 31 

ggccacgcgt cgactagtac 20 

<210> 32 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 32 

tcttcgtaag tcatgcttcg ttc 23 

<210> 33 
<211> 21 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 33 

ggtattcgcc aaatacccaa a 21 

<210> 34 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 34 

cccggatccg accatggtga gtgtgattaa ggacgaaatg 40 

<210> 35 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 35 

ccgctcgagt tgttgttgtt tctctttgtc ctg 33 
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